This paper investigates country, industry, and global commonalities in liquidity of individual stocks, and analyzes their implications for the pricing of financial assets in an international framework for a sample from the United States, the United Kingdom, and Japan covering the period from 1980 to 2001.
In this paper, I address whether there exist commonalities in liquidity in an international context, and whether they are country-or industry-specific or of a global nature. Moreover, I analyze whether global liquidity is a priced risk factor in an international framework.
The analyses are based on a sample containing daily observations from 1980 to 2001 for all stocks from the US, UK, and Japan. The results from the investigation of commonalities suggest that individual stock liquidity co-moves within countries and industries, as well as with global liquidity. Furthermore, two separate analyses that are based on decompositions of the aggregate measures show that a global and independent country factors dominate industry effects as the source of common variation in liquidity. The asset pricing analysis suggests that average stock returns are cross-sectionally related to the sensitivity of returns to shocks in global liquidity, and that global liquidity risk is priced internationally at the portfolio and the individual stock level. Moreover, the hypothesis that the liquidity risk premiums are equal across countries and industries cannot be rejected. Additional results suggest that the cross-sectional relationship between average returns and shocks to liquidity is not driven by time-varying expected liquidity, and the traditional view where assets with lower expected liquidity level command higher expected returns finds some support.
The integration of capital markets over the last quarter of a century allowed investors to substantially improve the trade-off between risk and return. However, the possibility to diversify beyond the domestic investment opportunity set also gave rise to new and additional factors that determine the cross-sectional distribution of returns. In integrated markets, assets are no longer priced in a domestic context but rather relative to international risk factors. Cross-border capital flows and coordinated monetary policies, both determinants of liquidity from a market microstructure perspective, raise the question whether global liquidity constitutes such a risk factor. To the extent that individual stock liquidity is driven by a common underlying factor, shocks to this factor generate market-wide effects, and if asset returns and market-wide liquidity are correlated, the source of common liquidity effects could constitute a non-diversifiable risk factor for which investors might demand a premium for bearing this risk.
International commonalities in liquidity could arise from several sources. Grossman and Miller (1988) point out that market liquidity of an individual asset is the result of the interaction of a market making sector that balances the expected net return from offering immediacy for an asset and the demand of investors to trade now versus tomorrow. The market microstructure literature has extensively investigated how order flow and trading volume affect liquidity and the price formation process of individual securities focusing on two paradigms: the level of inventory cost for immediacy suppliers; and the degree of asymmetric information among market participants. Therefore, common factors that determine inventory cost and level across many assets may induce international commonalities in liquidity through correlations in the supply of immediacy. For example, a dealer's inventory level is directly related to trading volume which in turn is, at least partially, determined by international portfolio flows. Moreover, global factors that influence price volatilities and interest rates determine the cost of maintaining a market. Demand for immediacy, on the other hand, is related to portfolio decisions. If, for example, investors reallocate portfolios after a common shock to asset prices or interest rates, international liquidity effects could arise. Or, if asset values in one market experienced a negative shock and investors are required to satisfy margin calls they might rather liquidate assets with non-depressed values in another markets and hence create cross-border liquidity effects. However, there are not only rational explanations for time-varying liquidity. For example, Baker and Stein (March 2002) argue that irrational investors underreacting to information contained in order flow, induce a lower price impact and thereby boost liquidity in general. This implies, under short-sales constraints, that higher levels of liquidity can be associated with positive investor sentiments on the individual stock, or on the aggregate level.
Whatever the underlying sources are, if individual stock liquidity is correlated across assets, commonalities may constitute a non-diversifiable and priced risk factor. The tra-ditional view of liquidity as an asset specific issue, put forth by Amihud and Mendelson (1986) , is that the risk adjusted expected return is related to the expected level of liquidity.
For example, in order to induce an investor to hold an asset that is on average more difficult to resell, the seller has to offer a price concession, and such expected transaction costs are factored into the prices when assets are traded. Thus, the observed relative price changes are simply gross returns. But what about shocks to liquidity? These shocks generate unexpected changes in asset prices and returns. As long as such changes cancel each other out across assets, investors are able to diversify away these idiosyncratic liquidity shocks. But if individual stock liquidity is driven by a common underlying factor, individual liquidity is correlated across stock and values can simultaneously be depressed for many assets. However, this implies that such liquidity shocks are non-diversifiable, and that investors demand compensation for holding assets with values that are more sensitive to unexpected changes in liquidity and are willing to accept lower expected returns from assets that are less sensitive.
In this paper, I address whether there exist commonalities in liquidity in an international context, and whether they are country-or industry-specific or of a global nature. Moreover, I analyze whether global liquidity is a priced risk factor in an international framework. The analyses are based on a sample containing daily observations from 1980 to 2001 for all stocks from the US, UK, and Japan. 1 For each asset in the sample, I calculate several monthly liquidity measures based on daily data and aggregate them to form country, industry, and global liquidity measures. The time series of these monthly individual and aggregate liquidity measures constitute my working sample. This paper is related to the two strands of research on commonalities in liquidity and on the effects of liquidity on the cross-section of expected stock returns in domestic contexts. 2
1 The time frame and country selection allow me to investigate the liquidity relation among the three largest financial markets each representing a different continent. By restricting the analyses to these developed countries, I can abstract from issues related to market liberalization and the degree of financial integration.
2 See, for example, Fleming (2001) , Brandt, Edelen, and Kavajecz (2001) , Schultz (2001) , and Chordia, Sarkar, and Subrahmanyam (2003) for research on bond liquidity.
In order for liquidity to be a risk factor, shocks to liquidity need to be correlated across assets. Chordia, Roll, and Subrahmanyam (2000) , Hasbrouck and Seppi (2001) , and Huberman and Halka (2001) investigate whether liquidity of individual assets are related. Using principal component and canonical correlation analyses, Hasbrouck and Seppi (2001) analyze commonalities in order flows and returns for the 30 stocks in the Dow Jones Index using high-frequency data for 1994. They find one to two common factors in order flows and show that these factors explain roughly two-thirds of the commonality in returns. They also find, however, evidence that idiosyncratic liquidity strongly dominates the common liquidity factor in explaining returns. This implies that, despite the existence of commonalities, liquidity risk seems unlikely to be a priced risk factor but rather is a priced asset specific characteristic. Chordia, Roll, and Subrahmanyam (2000) and Huberman and Halka (2001) analyze the change in cross-sectional averages of daily liquidity measures derived from intraday data for two different sets of NYSE stocks for 1992 and 1996, respectively. The first authors find that the daily relative changes in individual asset liquidity are strongly related to changes in market and industry aggregates. The second authors show that time-series model innovations in average liquidity for mutually exclusive groups of stocks are correlated, which they interpret as evidence of the presence of a common liquidity factor.
Given the inter-market focus, this work is also related to a recent paper by Chordia, Sarkar, and Subrahmanyam (2003) . They investigate the relationship between liquidity in the US treasury notes market and an aggregated liquidity measure for commons stocks on the NYSE. Based on intra-day data from 1991 to 1998, they find similar liquidity commonalities in both markets, and show that the primitive factors driving liquidity are monetary conditions and mutual fund flows. Their results are therefore related to this work. To the degree that monetary conditions and fund flows are country specific, they point to the existence of factors that drive liquidity within countries. And integration of financial markets, interdependence of monetary policy and cross-border capital flows suggest that commonalities in an international context may exist as well.
The question whether liquidity determines expected returns has been investigated in a large body of literature. Earlier papers analyze how asset-specific trading costs and liquidity impact the cross-section of expected returns. After controlling for risk, disparities in expected returns are related to differences in trading cost (for example see Amihud and Mendelson 1986 , Brennan and Subrahmanyam 1996 , Brennan, Chordia, and Subrahmanyam 1998 , Datar, Naik, and Radcliffe 1998 , Lesmond 2002 . This research mainly analyzes liquidity as an asset characteristic that determines the cross-section of expected returns. Using a variety of liquidity measures based on either intra-day or daily data, these studies find that less liquid stocks have higher average returns as expected. Easley, Hvidkjaer, and O'Hara (2002) argue that not only liquidity, but also the probability of information-based trading commands a premium. They show for a large cross-section of NYSE-listed stocks that higher rates of returns are positively related to a measure for the probability of information-based trading. Taking liquidity one step closer to represent a priced risk factor, Amihud (2002) and Jones (2002) focus on the time-series aspects of aggregate liquidity. They document for the US a time-series relationship between liquidity and expected return on the market level. Acharya and Pedersen (2003) investigate asset returns net of stochastic liquidity cost in an overlapping generations model. Their results imply that the cross-section of expected returns depends not only on the asset's sensitivity to the market return but also on individual and market liquidity and the two covariances between these three factors. In particular, the model implies that assets which have depressed values when overall market liquidity is low need in equilibrium to compensate investors for holding these assets. Moreover, their model implies that market liquidity commands a positive risk premium. Using a liquidity measure proposed by Amihud (2002) , they find for a sample of all common stocks on CRSP from 1962 through 1999 that liquidity risk is priced and that the covariance between individual liquidity and market returns is particularly important.
Two more recent papers by Bekaert, Harvey, and Lundblad (2003) and Pastor and Stambaugh (2003) offers the conceptually very different view of liquidity as a common risk factor: correlated liquidity shocks constitute a non-diversifiable risk and investors demand a premium for bearing that risk in equilibrium. In particular, Bekaert, Harvey, and Lundblad (2003) investigate two different monthly liquidity measures for emerging markets for two different samples starting in the late 1980s and runing through 2001. The first measure is the equity market turnover based on the IFC market indexes, and the second measure is the monthly average of the daily proportions of all firms in a country with a zero return day. They find that the second measure is a better predictor of future returns and that the level of liquidity increases with equity market liberalization. Moreover, they analyze the implications for pricing financial assets with liberalization taken into account and find no evidence that global liquidity is priced. However, they find that country-level liquidity risk matters. Market liquidity as a state variable in an asset pricing framework has also been investigated by Pastor and Stambaugh (2003) . Along the line of previous studies that document commonality in liquidity, they argue that changes in aggregate liquidity could be non-diversifiable and, hence, a priced risk factor. Based on daily observation for all NYSE and AMEX stocks from 1962 through 1999, they construct an aggregate monthly liquidity measure and show that monthly portfolio returns command a positive risk premium for the changes in this measure even after controlling for other systematic risk factors. 3 This paper extends the first strand of research of commonality in liquidity in two dimensions. First, by investigating the relationship of monthly relative changes in individual asset liquidity to changes in a global aggregate, and second, by analyzing the sources of commonalities employing two approaches from the asset pricing literature. The paper extends the asset pricing strand of literature by investigating whether shocks to aggregate liquidity is a globally priced risk factor or whether only the level of liquidity is priced.
The remainder of the paper is organized as follows: The next section discussions of the sample and liquidity measures used in the analyses. Section II introduces the methodology employed in analyzing commonalities in liquidity and discusses the results. Section III investigates the asset pricing implications of commonalities in liquidity. Section IV contains the results for an alternative sample that excludes observations for firms within four years of their first listing, and in the last section I offer some conclusions.
I. Sample and Liquidity Measures
The sample includes daily observations from January 1, 1980 to December 31, 2001 for all stocks from the US, UK, and Japan that are traded on NYSE, AMEX, Nasdaq, the London Stock Exchange, and the Tokyo Stock Exchange. The sample of the US firms is from the CRSP database, the UK sample from Datastream, and the Japan sample from To construct monthly liquidity measures from daily observations, the available information for each stock during a given month must meet minimal requirements for the measure to reflect an average tendency not distorted by too few observations or outliers. A stock is excluded from the sample for any given month if it did not trade during at least 10 days of that month, or if the number of shares outstanding is smaller than 1,000,000. Furthermore, to avoid contamination from tick-size considerations, a stock is deleted from the sample for 4 DRs are assigned to the country of the underlying stock.
any given month if on the last day of the previous month the domestic currency price falls outside of the respective 5 and 10,000, the £1 and £2,500, or the $5 and $1,000 range. 5
To remove the influence of merger and acquisition activities and stock net issuances, a stock is deleted from the sample for any given month if on any day of the given month its trading volume exceeds the number of shares outstanding, or there is a change in the number of shares outstanding.
Based on daily observations, I construct for each stock i and month t several monthly liquidity measures, L i,t , following Amihud (2002) and the market microstructure literature.
While these measures are less precise than those that are based on trade-by-trade data, they benefit from the availability for most assets and over longer time periods -a fact that has been stressed by Amihud (2002) .
The three measures, based on equally-weighted averages of daily observations, are the stock's turnover, the normalized absolute price change, and the normalized absolute return.
While the first measure has been used extensively to proxy for transaction cost and liquidity, the second and the third follow Amihud (2002). They are related to Kyle's (1985) price impact measure λ reflecting the price impact that accompanies a certain trading volume.
The more liquid a stock is the lower is the price impact given a certain trading volume. Hasbrouck (2003) compares several trading cost measures based on daily data to estimates from high-frequency data and finds that the measure suggested by Amihud (2002) has the highest correlation with TAQ-based price impact measures. To be more precise, let P i,dt ,
, and D i,t be the stock price on day d in month t, the number of shares traded, the number of shares outstanding , and the number of daily observations in month t, respectively. 6 The stock's turnover, T O i,t , is calculated as
the normalized absolute price change, P V i,t , as
and the normalized absolute return, RV i,t , as
In order to facilitate the interpretation I transform the latter two measures to quantify liquidity instead of illiquidity by taking the natural log of the inverse plus one. 7 The transformations ensure that the measures are bounded below by zero, are linearly increasing in liquidity and are not artificially skewed by taking the inverse. In particular, the transformed measures are
and
To analyze commonalities in liquidity, I aggregate the individual liquidity measures to obtain country, industry, and global liquidity measures. To remove the influence of outliers 6 Trading volume on Nasdaq is overstate relative to other markets since it is a dealers market. Atkins and Dyl (1997) show that trading volume falls by about 35% when a stock moves from Nasdaq to NYSE. All the results in the paper are very similar if I scale trading volume for all stocks on Nasdaq by 2/3.
7 The results in the subsequent analyses are qualitatively the same using the illiquidity measures in lieu of the transforms. and measurement errors, I truncate the sample of individual liquidity measures at the 5% and 95% percentile. Following Chordia, Roll, and Subrahmanyam (2000) the aggregate measures L a,t , a ∈ {c, f, w} are calculated as the equally-weighted average of the individual monthly liquidity measures
where c, f, w refers to the country, industry, and global aggregate, respectively. The analyses below are, for the most part, based on relative changes in individual and aggregate liquidity which are calculated as
respectively. 
II. Commonalities in Liquidity
In this section I investigate international commonality by calculating simple measures of covariation of individual stock liquidity with aggregated liquidity measures. Moreover, I
investigate the sources of commonality in liquidity via a decomposition of commonality into a common global component and into country and industry factors. While the first set of tests establishes the existence of commonalities in an international setting along the line of Chordia, Roll, and Subrahmanyam (2000) , the second set explores the sources of commonalities using approaches that have been advocated in the asset pricing literature by Heston and Rouwenhorst (1994) and Griffin (2002) . In particular, I analyze if there is global commonality, because if individual stock liquidity does not co-move worldwide, there can be no global liquidity factor relevant for asset pricing.
A. Contemporaneous Variation
I run simple time-series regressions for each stock by relating the monthly relative changes of individual liquidity to the monthly relative changes of different aggregate liquidity measures
where DL i,t is the relative change from month t − 1 to t in any of the liquidity variables L i,t (e.g. T O i,t ) outlined above, and DL i a,t is the concurrent change in the respective crosssectional country, industry, or global aggregate of the same variable as described in equation (6), but excludes stock i so that the explanatory variable is slightly different for each stock's time-series regression. This effectively removes the mechanical constraint that the average coefficient β i across all stocks is exactly unity. As Chordia, Roll, and Subrahmanyam (2000) point out, the exclusion of stock i from the calculation of the aggregate liquidity measure is of them having the correct sign. 8 Moreover, the number of significantly positive coefficients is much larger than 5%, the size of the test, for all liquidity measures and aggregates. For comparison, the number of significantly negative coefficients is only between 2% and 6%
and, hence, well within the range of the size of the one-sided test. The equally-weighted adjusted R 2 i ranges from 12% to 8%. These results are broadly comparable to the numbers found in Chordia, Roll, and Subrahmanyam (2000) for domestic data.
The table also reports the cross-sectional, equally-weighted averages of the estimated β i , the percentage of coefficients that are positive, the percentage of coefficients that are significantly positive at the critical 5% level for each size quintile, where size is measured as the average US dollar market value of the company over its life in accordance with the liquidity measure. The degree of co-movement seems to be stronger for the intermediate quintiles for all aggregates and liquidity measures with the exception of the industry and global turnover aggregates.
8 Another way to gauge the significance of the results is by ignoring the size of the coefficient and to assume that each coefficient is independent and randomly chose to have a positive or a negative sign with probability π. Under this assumption, the number of positive coefficients is binomially distributed with mean nπ and variance nπ(1 − π). From this it follows that the probability of observing any of the fractions of positive coefficients in table II, which is a point estimate for π, is practically zero under the null hypothesis π = 1/2.
The regression results in this subsection offer strong support for the existence of commonalities among individual stock liquidity. Thus far, whether these co-movements in liquidity are driven by country-, industry-, or global factors is unclear.
B. Sources of Commonalities
In order to investigate the sources of commonality, I follow the asset pricing literature and employ two different approaches. The first approach follows the idea in Griffin (2002) , who investigates whether asset pricing factors are global or country specific. The second approach borrows from a decomposition of stock returns into country and industry effects proposed by Heston and Rouwenhorst (1994) .
For the first approach, I decompose for each industry f and country c the global liquidity measure into four mutually exclusive aggregates, which as a weighted sum equal the global aggregate. The four aggregates are the joint country and industry component, L f c,t ; the pure country component, L nc,t ; the pure industry component, L f n,t ; and the remainder, L nn,t . They are for a particular combination f and c defined via
where F and C are the sets containing all stocks associated with industry f and country c, respectively, and N is the set of all assets. Since the sample consists of 3 countries and 7
industries, I obtain a total of 21 sets with each containing a different set of four aggregates.
This decomposition has the advantage of circumventing the problem of high correlation among country, industry, and global aggregates that mechanically arise from averaging over non-disjoint sets.
Analogously, the relative change in global liquidity, DL w,t , can be decomposed into a weighted average of changes in the mutually exclusive aggregates 9
I replace global liquidity in equation (8) with the decomposition in (10) and analyze the cross-section of the least-square estimates of the β .,i coefficients in
The results of the analysis depends on the relative importance of commonalities within industries and countries and on the extent to which they are global. There are several cases that can be distinguished. If individual stock liquidity is related within each industry (country), I expect the cross-sectional average of the individual β f n,i (β nc,i ) coefficients to be on average larger than zero. If individual stock liquidity is related only to a global factor with no country-or industry-specific effects, I expect the cross-sectional average of the individual coefficients to be positive and equal. The case where individual liquidity is driven by a global factor and independent industry (country) factors implies that the averages of β nn,i and β f n,i (β nc,i ) should be positive. Finally, the case where individual stock liquidity is related within industries and within countries as well as to a global liquidity factor implies that all cross-sectional averages are larger than zero.
** TABLE III about here ** Table III reports the equally-weighted averages of the estimated β f n,i , β nc,i , β nn,i and the adjusted R 2 i from regression (11). The averages are again positive for all components.
The number of positive and significantly positive coefficients is only slightly lower for the global aggregate compared to the individual analyses above, but dropped dramatically for the country and industry aggregates. These results suggest that the global aggregate is the most important source of commonalities in individual stock liquidity. The average adjusted R 2 are between 12% to 10%.
The results for the size quintiles in table III offer additional insight. Only 8 out of 15 coefficient averages for the industry aggregate are significantly different from zero, which is also reflected in the low number of positive and significantly positive individual coefficients.
Moreover, the hump-shaped pattern across size quintiles discovered in the individual analysis above disappeared for two of the three liquidity measures at the country level. For the global aggregate on the other hand, the results and pattern from the individual analysis above continue to hold.
The second approach investigates the importance of country and industry effects in commonalities. The methodology follows Heston and Rouwenhorst (1994) , who analyze whether country or industry effects dominate the cross-sectional difference in stock return volatility (see also Heston and Rouwenhorst (1995) and Griffin and Karolyi (1998) ). In particular, I postulate the following model for the relative change in liquidity of the ith security that belongs to industry f and country c
where α t is a common, base level change in liquidity in month t, β f t is the industry effect, γ ct is the country effect, and ε i,t is a stock specific disturbance. Defining an industry dummy I f,i that is equal to one if the stock i belongs to industry f and zero otherwise, and a country dummy C c,i that is equal to one if security i belongs to country c and zero otherwise, equation (12) can be rewritten for each month t as
As Heston and Rouwenhorst (1994) point out, it is not possible to estimate (13) by crosssectional regressions because of perfect multicollinearity between the regressors. Since each stock belongs to one country and one industry, only cross-sectional differences between industries and cross-sectional differences between countries can be measured. Rather than choosing an arbitrary benchmark, it is more natural to measure the industry and country effects relative to the equally-weighted relative change in stock liquidity, which I interpret as a common, global change in liquidity for all individual stocks in a given month. To implement this definition, I follow Heston and Rouwenhorst (1994) and impose the following restrictions for each cross-sectional regression in month t
where n f and m c denote the number of assets in industry f and country c, respectively.
The estimation results allow me to decompose DL c , the equally-weighted average of the relative change liquidity for all stocks of country c, into a global effect common to all countriesα, the average industry effect of securities in that country, and a country-specific
where the i-summation is taken over the stocks in country c. Similarly, each equally-weighted average of the relative change in liquidity of all stocks from industry f , DL f , can be decomposed into a component that is common to all industries,α, the weighted average of several country components, and an industry-specific component,β f
specific choice of country and industry indexes has the appeal that the pure effects can directly be compared to the global component and the contribution from the particular industry and country composition. Moreover, the logic follows the decomposition employed in the first approach.
The regression (13) is between 5% and 7%, which is far more than the combined industry effect explains in the country averages. The results have two implications. First, the variation in country and industry liquidity is strongly related to a global factor, and second, country effects are much more pervasive than industry effects. Following Heston and Rouwenhorst (1994), I
interpret these results to show that individual liquidity is dominated by a global factor and independent country effects.
The evidence in this section suggests that each stock's liquidity is driven by at least two dominant sources, a global factor and a country factor. The results are consistent with a world where liquidity co-moves within countries and where liquidity is related to a common global factor. The next section explores the implication of these findings for the cross-section of expected returns.
III. Asset Pricing Implications
The previous section offered evidence supportive of the existence of commonalities in individual stock liquidity within countries and across industries. Amihud and Mendelson (1986) , that explains the cross-sectional differences in returns.
A. Liquidity Risk
Extending Pastor and Stambaugh (2003) , I investigate whether liquidity is a priced risk factor with a constant premium across countries as well as industries in a GMM framework.
Standard asset pricing models suggest that if liquidity is a priced risk factor and financial markets are integrated, the risk premium on different test assets should be equal. The test assets are the equally-weighted monthly US dollar country and industry portfolio returns.
The pricing models that I use to test the implications are: a World CAPM, which uses the world portfolio return, and the innovation in global liquidity as the only two factors; a standard International CAPM with the world portfolio return, the change in the log tradeweighted US dollar exchange rate index, which accounts for exchange rate risk, and the innovation in liquidity; and the standard International CAPM augmented with the returns from the US SMB and HML portfolios introduced by Fama and French (1993) . To construct innovations in liquidity I estimate the regression
over the full sample and use the residuals as the innovations in liquidity U L t := ε t . This approach is similar to the methods employed by Pastor and Stambaugh (2003) and Acharya and Pedersen (2003).
Let x t be a 10 × 1 vector containing for month t the equally-weighted country and industry portfolio US dollar returns in excess of the three month US Treasury rate, F t a 1 × k vector with the realized returns on k traded factor portfolios, and U L t the innovation in liquidity. I investigate whether liquidity risk is a priced state variable in the following multifactor pricing model
where λ F and λ U L are the risk premia associated with the traded factor portfolios and the innovation in aggregate liquidity, respectively. The pricing equation (18) is based on the assumption that the returns are generated from the following multivariate factor model
where B and b contain the corresponding factor sensitivities. Equation (19) with the re-
implied by (18) can be estimated using GMM, an approach that produces robust estimates under general error term structures. 10 In particular, letting θ contain the unknown parame- (19) and (18) imply the orthogonality conditions
where The model specification is not rejected at the 1% critical level for any liquidity measure, and the estimated liquidity risk premium is significant and fairly constant across all specifications, except for the augmented ICAPM with the normalized absolute return liquidity measure RV .
The estimated premium λ U L is positive, which implies that assets which have lower returns when global liquidity is low have to offer higher expected returns for investors to hold them.
This result is consistent with the prediction of the theoretical model of Acharya and Pedersen The country and industry portfolios used in the asset pricing analysis so far offer no answer to the concern that the results could be driven by a small stock effect. But now small Japanese firms exhibit a larger contribution to expected returns from liquidity risk than large firms. The US size percentiles show an opposite pattern with small US firms receiving a larger contribution to expected returns from liquidity risk than large firms. ** TABLE VIII about here ** One important feature of integrated capital markets is that a risk factor must command a premium that is the same across markets. Since the three markets in my sample -Japan, the UK, and the US -are financially integrated markets, global liquidity risk should be priced equally across those markets. In order to test this assertion, I reformulate the model to allow the liquidity risk premiums to differ across assets
where B U L is a 10×10 diagonal matrix with b ii , i = {JP, UK, US, Finance, Energy, Utilities, Transport, Consumer, Capital, Basic} on the diagonal and zeros on the off diagonal, and λ U L is a 10 × 1 vector containing the asset specific global liquidity shock risk premiums. I reestimate (21) and investigate the following three hypotheses: are the three country risk premiums equal; are the risk premiums the same across the seven industries; and are the risk premiums equal across countries and industries. 
C. Stock Level Fama-MacBeth Regressions
The evidence that global liquidity is a priced risk factor has been established so far only at the portfolio level. In order to test whether liquidity is priced at the individual stock level as well, I perform a standard Fama-MacBeth analysis (for example, see Cochrane 2001 ).
In June each year from 1985 to 2001 I first sort all stocks into 10 deciles based on the firms' market capitalization. I then subdivide each decile independently into 3 times 10 portfolios based on pre-ranking βs of the market, the foreign exchange, and the liquidity risk factor. The βs are jointly estimated for each stock over the previous 24 to 60 months by regressing the US dollar excess return on the three factors. After assigning the firms to 12 I use a two month lag to avoid any correlation with the innovation in liquidity.
the size-β portfolios in June, I calculate the equally-weighted return on the portfolios for the next 12 month from July to June. In the end, I have monthly returns from July 1985 to December 2001 on 3 times 100 portfolios formed on size and each of the pre-ranking βs. I then estimate for each liquidity measure 3 sets of post-ranking βs for the full sample using the above multi-factor pricing model and assign the respective βs back to the stocks in each portfolio. In order to account for non-synchronous trading, the pre-and post-ranking βs are estimated as the sum of the slopes in the regressions of the returns on the current value of the factors, as well as one lead and one lag. Table XI reports the time-series averages of the slopes from the month-to-month FamaMacBeth regressions of the cross-section of individual stock returns on the three post-ranking
with β m i,t the post-ranking β-estimate for the market risk, β f i,t the post-ranking β-estimate for the foreign exchange risk, and β l i,t the post-ranking β-estimate for the liquidity risk.
Note that the βs may change over time for a particular stock if the stock switches from one pre-ranking decile portfolio to another over the sample period. The standard deviations are the time-series standard errors of the average slope coefficients.
** TABLE XI about here **
The estimated liquidity risk premium is positive and significant for all three liquidity measures and ranges from from 0.020 to 0.038. However, the estimated market and the foreign exchange risk premiums are negative, albeit not significant for most liquidity measures.
In summary, the analyses of the asset pricing implications of commonalties in liquidity offer support for the view that global liquidity is a priced state variable in an international framework. Moreover, there is supportive evidence that the premium is constant across the test assets, and the results suggest that it is not the time-varying level of expected liquidity that drives the results. The results show also evidence that global liquidity is priced at the individual stock level. Table I shows that the US is dominating the sample, and it is natural to question whether the results are driven by the relative large number of young firms just past their IPO event.
IV. Alternative Sample
Since it is likely that liquidity and return processes are very different for this subset, it could be the post IPO performance together with the relative low turnover for such stocks that dominates the sample and results. In order to test this assertion, I exclude all observations for each firm within the first 4 years of the first record in the original sample. Tables XII through XIV report the results for the commonality and asset pricing analyses based on this subsample along with the original estimates. The results for the investigation of commonality reveal that the exclusion of the recent IPO firms strengthens the evidence that there exist commonalities, and that there are at least two dominant sources, a global factor and a country factor. The results of the asset pricing analysis, the risk premiums and the contributions to expected returns of the test assets are also stronger than in the full sample.
No model specification can be rejected, and the contribution to the expected return for the UK are now significantly positive as well. Moreover, the hump-shaped contribution to the size-sorted test assets prevails. 
V. Conclusions
Individual liquidity appears to exhibit commonalities within the sample of this study and the findings are robust with respect to different liquidity measures employed in this paper.
Analyzing the sources of commonalities reveals that individual stock liquidity is related to a common global factor and co-moves within countries and industries. Furthermore, the results suggest that the global liquidity factors and country effects dominate the commonality.
The asset pricing analysis suggests that expected stock returns are cross-sectionally related to the sensitivity of returns to shocks in global liquidity, and that global liquidity is a priced state variable in an international framework at the portfolio as well as at the individ- Equally-weighted averages of the monthly stock liquidity measures in the respective intersection. The liquidity measures TO, PV, and RV are for each stock monthly averages using daily observations for each month: TO represents turnover; PV absolute price change divided by trading volume in local currency; and RV absolute return divided by trading volume in local currency (see text for the details on how they are constructed). The relative changes are the monthly percentage change from month t-1 to month t for the individual stocks and the aggregates. JP, UK, and US refer to Japan, the United Kingdom, and the United States; the industry classification is from FT Actuaries/Goldman Sachs International Equity Index as reported in Roll (1992) . The sample for levels and relative changes is truncated at the 5% and 95% range. Table reports the average coefficient from time-series regressions of the monthly proportional change in individual liquidity on the proportional change in the equally-weighted average liquidity measures. '% +' and 'sign +' report the percentage of the coefficients that are positive and significantly positive at the 5% critical level in a one-sided test, respectively. In each individual regression, the market average exlucdes the dependent variable. The contemporaneous and two lags of the world portfolio return and the proportional monthly change in the individual firm squared return are additional right-hand side regressors; coefficients are not reported. See table I and the text for an explanation of the liquidity variables. 'adj R2' is the mean of the individual time-series regression's adjusted R-squared. Cross sectional standard deviations are calculated under the assumption that the estimation error for the coefficients are independent across regressions. Bold and italic indicates signifacnce at the 5% and 10% level, repsectively. The size sort is based on the the average market value in US dollar.
All
All All % +  56%  54%  55%  56%  57%  58%  60%  56%  59%  62%  61%  57%  55%  52%  54%  55%  56%  56%  sign +  10%  9%  9%  11%  10%  13%  13%  10%  11%  14%  13%  13%  11%  7%  9%  11%  12% % +  54%  54%  54%  54%  54%  55%  57%  54%  58%  56%  60%  57%  54%  52%  54%  54%  56%  54%  sign +  9%  9%  9%  9%  9%  9%  11%  9%  10%  11%  11%  11%  9%  9%  8%  9%  11% 59%  57%  58%  59%  59%  63%  64%  58%  65%  69%  67%  58%  59%  57%  59%  62%  60%  53%  sign +  12%  9%  11%  11%  12%  15%  16%  12%  15%  18%  19%  14%  12%  10%  10%  13%  13% Table reports the average coefficient from time-series regressions of the monthly proportional change in individual liquidity on a country, industry, and global decomposition. See table I and the text for an explanation of the variables and how the decomposition is constructed. '% +' and 'sign +' report the percentage of the coefficients that are positive and significantly positive at the 5% critical level in a one-sided test, respectively. The contemporaneous and two lags of the world portfolio return and the proportional monthly change in the individual firm squared return are additional right-hand side regressors; coefficients are not reported. 'adj R2' is the mean of the individual time-series regression's adjusted Rsquared. Cross sectional standard deviations are calculated under the assumption that the estimation error for the coefficients are independent across regressions. Bold and italic indicates signifacnce at the 5% and 10% level, repsectively. The size sort is based on the the average market value in US dollar. Table reports the estimated liquidity risk premium associated with the innovation in liquidity, as well as the contribution of liquidity risk to the expected return of the test assets. The test assets are three country and seven industry equally-weighted portfolio returns. Liquidity is the relative change in the equally-weighted global liquidity aggregate. The pricing models are a World CAPM, an International CAPM with the change in the trade-weighted US dollar exchange rate as an additional factor, and an augemented International CAPM with the change in the trade-weighted US dollar exchange rate and the returns on the US SMB and HML spread portfolios as the other two factors. 'Contribution' is the estimate of the product of the portfolio's factor senstivity and the risk premium. 'Model Test' refers to the GMM test of overidentification with the test statistic and its associated probability denoted as 'X2' and 'p-value', respectively. Bold and italic numbers represent significance at the critcal 5% and 10% level, respectively. Table reports the estimated liquidity risk premium associated with the innovation in liquidity, as well as the contribution of liquidity risk to the expected return of the test assets. The test assets are 10 size sorted equally-weighted portfolio returns. Liquidity is the relative change in the equallyweighted global liquidity aggregate. The pricing models are a World CAPM, an International CAPM with the change in the trade-weighted US dollar exchange rate as an additional factor, and an augemented International CAPM with the change in the trade-weighted US dollar exchange rate and the returns on the US SMB and HML spread portfolios as the other two factors. 'Contribution' is the estimate of the product of the portfolio's factor senstivity and the risk premium. 'Model Test' refers to the GMM test of overidentification with the test statistic and its associated probability denoted as 'X2' and 'p-value', respectively. Bold and italic numbers represent significance at the critcal 5% and 10% level, respectively. Table reports 
